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Abstract: This paper presents a series of investigations undertaken to establish the impact of gas welding results 
in  fusion  welding  procedures  and  welders  health  operators  who  work  in  departments  making  welded 
construction. Are the main gases that occur in fusion welding and main effects of short-term and long on the 
human body. 
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1.INTRODUCTION 
According to the literature, arc welding process generates a variety of toxic gases, of which 
part  and  tropospheric  ozone,  nitrogen  oxides,  carbon  monoxide  and  carbon  dioxide. 
Also, due to degreasing chemicals used to provide basic cleaning surfaces prior to welding 
materials  (Howden  and  others,  1988)  such  as  chlorides,  hydrocarbons,  give  rise  to  gas 
combustion, which, according to the literature in this area may pose health hazard to operators 
welders. One of the agents commonly used is trichlorethylene that has a high vapor pressure. 
Airborne vapor around the arc and are subject to oxidation due to ultraviolet radiation, which 
produces a gas that irritates the lungs, called phosgene. 
Gases produced during welding operation can come from various sources and depend greatly 
on the type of welding process, as follows. 
- Protective gas; 
- Electrode coatings and materials from their rods; 
- The reactions taking place in the spring with atmospheric constituents; 
- The reaction with atmospheric gases ultraviolet light; 
- Degreasing agents of decomposition and organic coatings of metal to be welded (Villaume 
and others, 1979). 
 
 
2. GAS MAIN RESULTS DURING BE WELDED 
2.1.Ozonul tropospheric 
Ozone  is  an  allotropic  oxygen.  Occurs  during  welding  of  atmospheric  oxygen  in  a 
photochemical reaction with ultraviolet radiation of the arc. The reaction takes place in two 
phases to the radiation waves less than 210 nm (Edwards, 1975). 
Under the effect of ultraviolet radiation arc, atmospheric oxygen in combination with CO, 
participate in training an excess of ozone O3 in the troposphere, where reactions.: 
                               O2 + hυ (<210 nm) = 2O                                                           (1) 
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where: h - is Planch's constant ( s J h / 10 626 , 6
3    );  υ - frequency ultraviolet radiation. 
The rate of ozone formation depends on the waves and the intensity of ultraviolet light 
generated  in the arc  welding  material, type of electrode used, protective gas, welding 
procedure, welding regime parameters such as voltage, intensity and arc length. As effect 
on operators, tropospheric ozone is a severe respiratory irritant. 
 
2.2.Oxizii nitrogen 
Nitrogen oxides are formed during welding high temperature oxidation of atmospheric 
nitrogen produced by arc or flame (Villaume and others, 1979). The first reaction that 
occurs in the formation of nitrogen oxides of nitrogen and oxygen atmosphere existing in 
the  coating  is: 
 
                                           N2 + O2 = 2NO                                                                      (3) 
 
The rate of formation of nitric oxide in the temperature of 12000C is insignificant, but 
increases  with  increasing  temperature.  After  dilution  with  air,  nitrous  oxide  can  react 
further with oxygen to form nitrogen dioxide, after the relationship: 
 
                                      2NO + O2 = 2NO2                                                                       (4) 
 
Under the effect of the arc radiation, nitrogen dioxide (NO2) in the presence of organic 
compounds  and  carbon  oxide,  participates  in  the  formation  of  excess  ozone  in  the 
atmosphere by reactions: 
 
                                   NO2 + hυ = NO+O                                                                         (5) 
 
                                       O + O2 = O3                                                                                 (6) 
 
When nitrous oxide inhalation, and resulting effects are irritation of eyes, nose and lungs. 
Exposure  to  high  concentrations  can  cause  severe  lung  irritation  and  edema.  Chronic 
exposure may affect lung officials mechanism. It is known that nitrogen dioxide levels in 
the welding can be up to 7 ppm during welding with cored wire. Levels inside the face 
mask, however, was 2 ppm, thus showing that the welder is protected by masking the 
effects of the gas resulting from welding. 
Values  set  by  WHO  maximum  concentration  of  NO2  in  air  are:  400μg/m3,  for  an 
exposure duration of one hour and 150μg/m3, for a period of 8 hours exposure. 
 
2.3.Dioxidul carbon and carbon monoxide 
Carbon  dioxide  CO2  and  carbon  monoxide  CO  is  formed  from  the  decomposition  of 
organic  compounds  in  electrode  coating  and  the  inorganic  carbide  coatings.  Carbon 
monoxide is often encountered when welding steel electrode coating containing calcium 
carbonate CaCO3 or the welding in protective environments protective gas when the gas is 
carbon dioxide or a mixture of argon and carbon dioxide at high temperatures in spring   Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2012 
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and molten metal surface, carbon dioxide is reduced to more stable carbon monoxide. 
Carbon monoxide toxicity is caused by formation of carboxyhemoglobin in the blood, 
which  hinders  the  ability  of  blood  to  carry  oxygen  to  various  tissues  of  the  body. 
According  to  researcher  Smith  (1991),  if  carboxyhemoglobin  level  reaches  50%,  un 
consciousness can occur. Evidence  indicates that carbon  monoxide  levels are  low, the 
measurements are far from arc welding, however, higher concentrations were found in the 
arc welding of carbon dioxide when used as protective gas. Others believe that carbon 
monoxide levels can be high both in areas with poor ventilation and in one with good 
ventilation.  Tsuchihana  and  others  (1988)  shows  that  the  concentration  of  carbon 
monoxide near the welded seam were eight times higher when welding in confined spaces 
than  in  the  outdoors.  Found  also  individual  levels,  the  sweat that operating  in  closed 
spaces, of carboxyhemoglobin exceeding the 15%, it varies at around 20%, values  that 
increase vascular permeability to macromolecules and vessels leading to pathogenesis and 
their atherosclerosis. 
According  to  Smith  (1991),  only  values  above  30%  can  lead  to  changes  in  the 
electrocardiogram, headache, weakness, dizziness and unconsciousness. 
 
3.EFECTELE GAS WELDING OPERATORS AND HUMAN ENVIRONMENT 
 
Health effects can be: 
- Acute: effects arising from short-term inhalation of different gases and fumes arising 
from  welding  process  can  be  caused  by  certain  processes  and  duration  of  exposure; 
- Chronic: long-term effects are not taken very much into account, at present, because it 
confuses the effects arising from other factors such as smoking. 
 
3.1. Short-term effects  
The  main effects of  short-term, therefore, researchers  have analyzed these effects and 
found the following are: 
- Metal fume fever. Metal fume fever occurs in welders inhaling smoke that occurs in 
welding and containing zinc oxide, while there are other components that can produce the 
same symptoms such as copper, aluminum and  magnesium. Symptoms of  metal  fume 
fever resemble the flu usually occur several hours after exposure and include a metallic or 
sweet taste, chills, thirst, fever, muscle aches, fatigue, pain, gastro - intestinal, headache, 
dizziness  and  vomiting.  Symptoms  disappear  after  one  to  three  days  after  exposure 
without  residual  effects; 
- Exposure to tropospheric ozone. Tropospheric ozone exposure generated by the welding 
arc and plasma arc welding may produce excessive mucus secretion, headache, lethargy, 
eye irritation, respiratory irritation and inflammation. In extreme cases, excess fluid may 
occur and hemorrhaging in the lungs; 
-  Exposure to  nitrogen  oxides.  Exposure  to  nitrogen  oxides  similar  effect  with  ozone 
exposure. Inhalation of nitric oxide does not always produce immediate irritant effect but 
can lead to excessive fluid in the lung tissue which disappears within hours after exposure. 
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3.2. Long-term effects 
But more important are long-term effects, therefore, most researchers have focused their 
attention. 
Details of exposure to fumes and gases lasting results from specific welding processes are 
presented below: 
- Respiratory system: based on studies that were performed demonstrated that chronic effects 
are worsened by smoking; 
- Nervous system: all components of fumes arising from welding, micro lead and manganese 
have negative effects on the nervous system. 
- Cardiovascular system: the carbon monoxide gas welding protective environments reduce 
the ability of blood to carry oxygen and therefore, exposure to carbon monoxide is extremely 
dangerous especially for welders who have heart problems; 
- Skin: chromium compounds, which may be present in stainless steel or fumes resulting from 
the  welding  process  of  this  material  are  a  common  cause  for  dermatitis; 
- Carcinogenic effects: There is concern regarding the presence of agents that cause cancer in 
some smoke and fumes from the welding process. In analyzing this literature can be said that: 
-  Nickel  and  chromium  can  cause  cancer  of  the  respiratory  system; 
-  Tropospheric  ozone  is  a  suspect  in  lung  cancer  but  no  studies  to  prove  this; 
-  Arc  emits  ultraviolet  radiation  emitted  by  certain  wavelengths  that  have  the  ability  to 
produce tumors in animals and in individuals who overexpose, but there is confirmation of the 
effect of the welders. 
Lung cancer is the most common cancer found in humans. Studies of lung cancer among 
welders indicate an increased risk with 30 ... 40% compared with the general population. 
Because  smoking  and  exposure  to  other  carcinogens  such  as  asbestos  fibers  may  have 
influenced the results, it is not known exactly when the welding operation is a danger in terms 
of lung cancer. It is considered that welding low alloy steels is of no great health. Stainless 
steel  welders  exposed  to  chromium  and  nickel  are  considered  a  high  risk  group; 
- Asthma: Asthma is caused by inhalation of professional pathogens at work and therefore lay 
apart from asthma and the symptoms of it, observed a slight improvement when it is away 
from  work  (Palmer  and  Eaton  ,  2001).  When  welding  stainless  steel,  large  amounts  of 
chromium  and  nickel  in  smoke  are  considered  responsible  for  respiratory  sensitivity.  A 
possible association between welding and occupational asthma remains unclear. Many of the 
studies are difficult to compare because of differences in the working population, industrial 
facilities, welding techniques and duration of exposure. In a 1024 study by welders workers 
found  that  the  rate  of  occurrence  of  asthma  is  7  times  higher  than  the  male  population 
working in other professions. When welders younger men (ages 20-44 years) were separated 
for analysis, the rate was nine times higher than the general male population working in other 
professions; 
- Bronchitis: bronchitis is a disease characterized by airway inflammation due to substances 
such as tobacco smoke, nitrogen dioxide and sulfur dioxide. In supervision welders significant 
increase was observed symptoms of acute bronchitis, which is the most common disease of 
the airways. One factor affecting the detection of chronic bronchitis in welders is tobacco 
smoke and chronic bronchitis caused by tobacco smoke in the general population. 
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- Pneumoconiosis and fibrosis: examination of welders lungs were observed amounts of iron 
oxide deposited without fibrosis present. This condition is known as siderosis and is usually 
classified as benign. Examinations were made on lung tissue from 10 welders with exposure 
to welding fumes resulted in 8 to 40 years and have symptoms of cough and dyspnea and may 
describe. 
A case by a welder with interstitial lung fibrosis caused by iron oxide deposited in the lungs. 
He worked as a welder for 27 years most of the time in places inadequately ventilated. After 
eight years as a welder he made tuberculosis which was treated successfully. After 10 years 
you have made siderosis without respiratory symptoms. After 27 years was diagnosed with 
respiratory failure. Respiratory problems were due to exposure to large amounts of fumes 
from  welding  operations  in  enclosed  spaces.  Any  contributed  tuberculosis  infection  as  a 
harmful factor; 
-  Respiratory  infections  and  immunities:  respiratory  infections  have  been  shown  to  be 
severely elevated, on a long and very common for a short period among welders. Pneumonia 
caused by exposure to fumes resulting from welding and cutting operations should be treated 
in hospital. The authors indicate that inhalation of welding fumes can worsen the condition 
resulting  from  pneumonia.  Several  studies  have  reported  an  excess  mortality  due  to 
pneumonia in welders. 
- Lung Cancer: Potential association between lung cancer and welding production continues 
to  be  considered  excessive.  Several  studies  have  shown  an  increased  risk  workers  the 
incidence of lung cancer among welders. In 1990, the International Association for Research 
on  Cancer  (IARC)  concluded  that  any  gas  in  welding  is  a  carcinogen  in  humans. 
Interpretation of the risk of lung cancer is more difficult when there are uncertainties in most 
studies. 
-  Skin  and  hypertensive  effects:  skin  can  absorb  ultraviolet  radiation  from  arc  welding 
emergent fusion. Production of molten metal and ultraviolet radiation are common in these 
assembly operations. Disease severity caused by radiation depends heavily protections offered 
such as clothing, welding process, exposure time, radiation intensity, distance from which 
radiation  occurs.  Skin  sensitivity  to  irritants  generated  during  welding  due  to  compounds 
derived from chromium, nickel, zinc, cobalt, cadmium, tungsten. Chromium in welding gases 
were  shown  to  be  producing  allergies  in  people  sensitive  to  chrome. 
- Effects of CNS constituents resulting gas welding aluminum and magnesium have been 
suspected  as  causative  of  neuropsychiatric  symptoms  in  workers  exposed  to  specific 
occupations. 
In one case, Gunnarsson and others (1992) found the risk of neural motor system disease that 
is fatal and progressive. 
Affect the central  nervous system  effects due to  magnesium and aluminum welders  were 
examined by Sjogren and others (1996). A large majority of psychological and neurological 
tests were made on groups of welders with long exposure to metals. Aluminum welders (n = 
38) had urinary concentration of 7 times and have reported many more changes neurological 
and motor system decreases than others (n = 39). Welders exposed to manganese (n = 12) had 
lower results at 5 locomotor tests. However, welders had a very high level of magnesium in 
the  blood  to  other  control  groups.  The  authors  noted  subtle  differences  in  locomotor 
functioning, which were observed in aluminum welders aluminum concentration in urine of 
50 mg / l and recommended that measures be taken to reduce the concentration of aluminum   Fiabilitate si Durabilitate - Fiability & Durability    Supplement no 1/ 2012 
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welders. They also concluded that despite the low concentration of blood and lower duration 
of  exposure,  magnesium  was  the  cause  of  the  locomotor  symptoms  of  welders.  They 
recommended that the working environment for welders using magnesium electrodes allies to 
be improved; 
- Effects Reproductive studies conducted have shown that welding can affect fertility. 
 
 
4.CONCLUSIONS 
1. The main sources of pollution of environmental pollution due to the technological process 
of welding are: lightning, electromagnetic radiation, dust and  micro powders fumes, gases 
(COx,  SOx,  NOx,  H2,  H2S,  CH4,  COVs,  etc.),  Fog,  pollution  photochemical  formation  of 
tropospheric ozone, powders, suspensions, heavy metals and minerals break down soluble 
substances, waste and industrial waste; 
2. Is estimated that over 2.2 million work full time welders worldwide, most feeling some 
adverse effects on their health due to their occupation; 
3. Harmful health effects caused by the welding operation from physical, chemical, electrical, 
mechanical and radiation accompanying the technological operation; 
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